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ABSTRACT 
As conqjetition with other Asian countries is greater than ever, nowadays firms 
in Hong Kong need to stay competitive not only in manufacturing but also in financial 
and servicing areas. In order to maintain their competitiveness，Hong Kong con^panies 
may inclement business process reengineering (BPR) to upgrade their operations. BPR 
is an approach to improving dramatically the performance of a company. According to 
studies done in the western countries，information technology (IT) contributes to BPR 
by playing two different roles: (1) to facilitate BPR process as a tool, and (2) to enable 
BPR as a core element in new business processes. Such studies will greatly benefit the 
fiiture success of BPR projects. However, they are not conducted in Hong Kong. 
This project starts with an indepth literature review to understand BPR and the 
general role of IT in BPR process. It is followed by a general interview survey in order to 
get an overall picture of BPR in Hong Kong. Further, three successful BPR cases are 
selected for detailed study. The main objective of the case studies is to get the practical 
experience concerning the role of IT in various BPR projects. The success or failure 
factors are explored in eacli case. 
Our studies confirm that Hong Kong companies have corbelling need to 
implement radical changes in order to regain their competitive edge. The companies that 
are success&l in BPR creatively use IT as a key enabler in their reengineering efforts. 
Their experiences provide insights on the successful management of BPR and on the 
application of IT in transforming business processes. 
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Business Process Reengineering (BPR) is the fundamental retJiinking and radical 
redesign of business processes to achieve dramatic improvements in critical, 
contemporary measures of performance such as cost, quality, service and speed. As 
Hammer & Chanqjy claim in their book tcReengineering the Corporation," reengineering 
is "the only thing that stands between the U S‘ economy and disaster." It is, in essence, a 
conceptually new business model with an associated set of techniques to reinvent the 
conq)any for today's intense competition. 
Customers, competitions and change are the three driving forces for business 
reengineering. As these three factors are also prevailing, it is very likely reengineering 
projects are going to proliferate in Hong Kong. Li recent years, Hong Kong has been in 
keen competition in the -ever changing business environment with other Asian countries. 
It is imder a tremendous pressure to move from a manufacturing center to a financial and 
servicing center. In order to maintain their conq)etitive edge, many Hong Kong 
con^anies will implement BPR to upgrade their operations so as to provide products 
and services with superior quality and cost structure, and to address customers' needs 
with high responsiveness. 
There are many factors for successful business reengineering, examples being top 
management commitment, excellent communication, and employee education. One of 
the important factors is to enq)loy the appropriate skills and technology in the process 
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redesign. Like many other inventions, information technology (IT) creates opportunities 
for new ways of work and in organizing people. Many organizations which are 
undertaking process reengineering are now attenqjting to leverage advancing 
information technologies to plan the new BPR projects, to facilitate the cooperation 
among functional units, and to increase the organization's flexibility and responsiveness. 
According to studies conducted in the western countries, many companies that 
have undertaken successful reengineering efforts have had dramatic improvements in 
productivity and cost savings through the use of powerful and integrated information 
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technologies. However, very few，if any，studies of this kind have been done in Hong 
Kong. Therefore, we do not have a clear picture of how BPR is used in Hong Kong 
companies, and the role of IT plays in such BPR experiences. This project is conducted 
to study how IT contributes to streamline business operations in Hong Kong 
organizations by playing two different roles, namely: (1) facilitating BPR process as a 
tool, and (2) enabling BPR as a core element in new business processes. The result of this 
study is helpful to Hong Kong companies in understanding the critical success factors 
with a view to maximizing the benefits from BPR. It also provides reference for them in 
planning these projects. 
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Objectives 
The objectives of this project are to : 
• Study the main contribution of information technology in Hong Kong organizations 
which have undertaken reengineering efforts. 
• Make recommendations for those conqjanies which plan to start business process 
reengineering in the near future. 
Methodology 
1. Literature Review 
Many researches and surveys have been conducted in the area of BPR and IT. 
They can be classified into three major categories : conceptual frameworks, application 
studies and management surveys. The main purpose of the literature review is to find out 
how IT acts as both a tool and an enabler in the BPR process in con^anies in which BPR 
projects have been implemented for a long time. Such experiences are invaluable to 
Hong Kong conqjanies. 
2. General Interview Survey 
In order to get an overall picture of BPR in^lementation in Hong Kong 
companies, an interview questionnaire survey have been conducted to 32 Hong Kong 
con^anies in different business sectors including government departments, utilities, 
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banking, servicing as well as manufacturing. Companies selected are ones which more or 
less have experience in implementation of BPR projects. 
3. Detail Case Study 
In the later stage, three companies in which significant BPR projects are being 
implemented successfully are selected for study in greater details. The main objectives of 
tlie detail case study are to find out the practical experience on how IT is applied in 
various BPR projects, and to determine the factors for the success. Lessons learned from 
each case are concluded, too. 
4. Analysis 
In the final stage, all the findings related to this topics are summarized and 




There have been many researches and surveys[2 3 6 8 12 17 18] conducted in the area 
of BPR and the role of IT in enabling changes in business process. N. Venkatraman[20] 
has developed a framework that differentiate IT-enabled business transformation into 
five levels (Fig. 1). 
Business Scope Redefinition I 
. i 1 , 
I 
Degrees Business Network Redesign 
Business 
Transformation ~ Revolutionary 
Business Process Redesign Levels 
Internal Integration 
T I Localized Exploitation Evolutionary 
Low Levels 
Low Range of Potential Benefits High 
Fig. 1 Different Levels of Business Transformation 
Venkatraman describes each level's characteristics and offers guidelines for 
deriving maximal benefits. He suggests that each organization first determine the level at 
which the benefits are in line with the costs or efforts of the needed changes and then 
proceed to higher levels as the demands of competition and the need to deliver greater 
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value to the customer increases. Managers can gain insights from this model by 
understanding the distinctive characteristics, major strengths, potential weaknesses and 
management challenges of different levels of transformation. Furthermore, how IT plays 
the role in these five levels of business transformation is mentioned. It is concluded that 
successM companies will be differentiated by their ability to visualize the logic of the 
new business world (level five of the transformation model: business scope redefinition) 
and leverage IT to create an appropriate organizational arrangement - internal and 
external (business process redesign and business network redesign). 
Teng, Grover and Fredlei1191 developed a functional coupling framework, in 
which the characteristics of business processes are described by degree of mediation and 
degree of collaboration (Fig. 2). A process with a high degree of mediation involves a 
large number of steps in a sequential manner, while processes with a low degree of 
mediation have most of the participants contribute directly, often simultaneously, to the 
final outcome. For the degree of collaboration dimension, the participants in a process 
may exchange information with eacli others and make mutual adjustments to facilitate 
the accomplishment of process outcome. 
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Fig. 2 Functional Coupling Framework of Business Processes 
The proposed framework is used to show how various type of IT may be utilized 
to alter the characteristics of a business process through BPK The articles lists many 
examples to show kow IT can reduce degree of mediation. For example, at Bank One, 
tlie sequential flow of paper documents among many units is being drastically altered 
through the use of imaging technology whicli enables the many functions involved in the 
mortgage approval process to perform different processing steps on the same document 
concurrently. On the other hands, the degree of collaboration can also be enhanced 
through IT. In addition to the computing technologies (such as shared databases and 
imaging), telecommimication technologies (in the forms of local area networks, 
electronic mails, and groupware) provide opportunities for inq>roving collaboration 
among personnel from different functional units in their efforts to acconq)lish a common 
business process. 
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There are numerous case studies that demonstrate the use of IT to reengineer 
business processes. Maglitta[15] studied the technology employed by electric utilities to 
increase customer services and face regulated competitions. Gillette[9] studied the 
application of IT in AT&T Bell Laboratories to enhance management communications in 
both vertical and horizontal dimension. Chait[5] highlighted the innovative use of IT in 
insurance companies to make it easier for customers to do business with the 
organizations. These include the use of image processing in conjunction with 
client/server systems, new graphic interfaces, and mass storage. Gotlieb[11] discussed the 
use of geographic information system technology to bring data from all over the 
organisation together to a single point of access at a desktop workstation, which in turn 
provide a powerful vehicle for change. Goldenberg[10] described the application of global 
electronic mail, LANs, group software and business simulation software in Dow Europe 
to help ker product development and relationship marketing. Weil[21J discussed the use of 
document imaging and workflow management software in banks to reengineer their 
business processes. Carr and Tynda]l[4] studied the application of bar-coding and 
computerized tracking systems in transportation companies. 




IT can enable changes in the sequence of processes or transform a process from 
sequential to parallel in order to achieve process cycle-time reductions. Kodak used this 
approach to reduce radically the design and development cycle for the camera. 
2. Tracking 
To effectively execute some process design, notably those employed by firms in 
the transportation and logistics industries, requires a high degree of monitoring and 
tracking. For exan^le, Federal Express scans a package as many as 10 times in order to 
be able to locate errant packages readily and to respond to customer queries regarding 
package status. 
3. Integrative 
More and more，conqjanies that are finding it difficult to radically inqjrove 
process performance for highly segmented tasks split across many jobs are moving to a 
"case management" approack For exair^le，by combination of comprehensively 
redesigned work flows, imaging technology and the provision of con^mter workstations 
to each worker, Cigna Corporation has combined its customer service, billing and claims 
fimctions into cohesive sets, each administered by a team[16l 
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4. Analytical 
In processes that involve analysis of information and decision making, IT can 
bring to bear an array of sophisticated analytical resources that permit more data to be 
incorporated in and analyzed during the decision-making process. For example, Rank 
Xerox. U.K has made its management processes much more informational and fact-
based by using IT to digest operating and financial performance data, standardize its 
format, and distribute it to managers on demand. According to the firm's managing 
director, this process has enabled dramatic improvements in managers' understanding of 
the business and drastic reductions in time spent on routine meetings. 
5. Automational 
The most commonly recognized benefit of information technology is its ability to 
eliminate human labor and produce a more structured process. 
All these studies focus on the enabling role of IT，that is, how the change m 
business process can be made possible through the deployment of IT. Thomas H. 
Davenport[7], on the other hand, mentions the tooling or facilitating role of IT. In 
general, the most successful companies carry out BPR in three distinct phases, namely, 
developing a strategic vision, analyzing and designing the process, and implementing a 
reengineered process. Davenport stated that IT could be applied in these phases to make 
the BPR effort more effective. 
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In developing a strategic vision, IT aids to analysis - such as systems for 
modeling and simulating process flows, analyzing survey and interview data, and 
structuring the process of evaluating and ordering a set of contending processes - can 
greatly increase the breadth and depth of selection analysis. Moreover, developing a 
worthwhile business strategy and process vision relies in clear understanding of 
organizational strengths and weaknesses, coupled with an understanding of market 
structure and opportunity. IT can play a role in helping companies to define their own 
business strategy and process vision. Executive information systems are valuable for 
providing management with a continuing understanding of business performance and the 
ways it depends on internal and market factors. On the other hands, the most important 
requirement for effective visioning is a climate for intellectually open, creative thinking. 
Coi^mter conferencing technology111 enables key individuals to initiate conference 
topics from their workstations or join topics initiated by others. 
In analyzing the process, IT can facilitate the creation of informative process 
flow charts and take account of current operational variables in designing and running a 
model that illustrates the operation as well as structure of a target process. IT provides 
not only a descriptive, but also an analytical model of the process. It facilitates an 
understanding of such factors as time, cost, and other resources consumed by the 
process. Many companies are using Windows-based graphics software packages to 
develop detailed process maps. When these programs are not powerful enough, 
companies are turning to CASE tools (Computer Aided Software Engineering)^41. 
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IT can also help the actual process design. Many companies choose various IT 
tools for new process design which would be capable of : Graphically portraying the 
process steps; identifying key bottlenecks and constraints in the process; depicting the 
flow of materials and information between steps; and running live simulations and 
producing real-time graphical output. American Airlines[13] is experimenting with the use 
of expert systems to design processes and select among alternative designs. A 
description of the IT-based systems needed to support a new process is an important 
aspect of the process design. The degree of accuracy and completeness of such systems 
requirement will liave a direct intact on the duration of the inqjiemeiitation effort and 
the appropriateness of the systems ultimately delivered. 
As for implementation of the reengineered process, IT contributes to fast 
prototyping and project management. Prototyping maximizes participant exposure to 
physical aspects of a process while it is being designed. It also enables process, systems, 
and organizational design possibilities to be presented, approved and modified by users if 
necessary before the organization has invested much effort in detailed design and 
implementation. IT increases the productivity of prototyping. A design team can select 
and bring key aspects of the systems design to a relatively advanced state by using the 
ability of many advanced CASE systems. We can also employ programming 
environments termed ccVery High-Level Languages" to facilitate rapid development of 
application functionality. 
Project management tools can aid in identifying, structuring, and estimating 
design, construction, and mqjlementation activities. Furthermore, the IT tools facilitate 
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analysis of on-going project management and scheduling developments. Used properly, 
a project management tool can greatly enhance a manager's ability to control a large 
project and address contingencies in a timely and effective manner. Information 
engineering-based CASE tools are as relevant during implementation as during design. 
Moreover, an emerging enabler of process implementation is object-oriented systems 
design and programming. 
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CHAPTER III 
GENERAL INTERVIEW SURVEY 
An interview survey was conducted to get general understanding of the 
reengineering efforts in Hong Kong companies. This survey also served as a starting 
point to facilitate subsequent detail study on successfiil reengineering cases. Our target 
group consists of corr^anies that are active in improving its operation to maintain or 
increase comypetitiveness. Due to time constrain we could only interview limited number 
ofconqjanies. However, in order to have a broad understanding of reengineering efforts 
in different industries, and to get more information about how information technology 
can be applied in such efforts, we deliberately chose the interviewee such that both 
manufacturing and service sectors were included. We also tried to include companies 
with different size and geographical diversity. 
Totally 32 companies were interviewed, in which 48% are from manufacturing 
sector including electronics, clothing, pharmaceuticals and watches. The other 59% are 
from otker sectors including trading, transportation, financing, and public utilities. In 
terms of size, 56% are large companies with more than 1000 employees, 35% are 
medium size conqjanies with 100-500 employees, and 9% are small size ones with less 
than 100 people. In terms of geographic locations, 68% of the survey population have 
regional offices or overseas factories in other countries. 
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Design of Questionnaire 
The questionnaire is designed to get information in the following areas : The 
company's background and characteristics; their information technology environment; 
and general status of reengineering efforts in the company. The questionnaire also collect 
specific information about a process reengineering project in place, including the 
objectives and the specific application of information technology in process 
improvement. A copy of the questionnaire is shown in Appendix A 
Question number 1 to 13 seek information of the coirqpaiiy's background. This 
include its core business (Ql), history of establishment (Q2), degree of geographical 
dispersion (Q3)，and size of conqjany (Q4). Question 5 to 7 ask the interviewee to 
identify management characteristic of the con^pany. These include the organisation 
structure (Q5)，decision making style (Q6)，and general management style (Q7). Such 
management characteristic has significant impact to the way that business processes are 
designed and managed. It also shapes the culture of the company. Question 8 to 10 try to 
identify the key business metrics (Q8), change management style (Q9), and motivation to 
change (Q10). These characteristics are important to understand the purpose of process 
improvement, and the way that such improvement efforts is inqjlemented. Question 11 to 
13 try to collect facts about the coraqpany's information technology environment. This 
include the financial resource (Qll) and human resource (Q12) put in this area, as well 
as the availability of different kind of IT resources (Q13). 
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The next part of the questionnaire focuses on the overall progress of 
reengineering in the con^pany. Question 14 to 15 seek to understand key business 
processes in the company (Q14), and the status of any process reengineering (Q15) 
efforts in place in one or more of these areas. Question 16 aims at getting the 
interviewee's subjective ranking of information technology among several common 
factors that contribute to the success of process improvement efforts. 
Question 17 to 23 focus on one reengineering project that the company has been 
taken. The interviewee was asked to provide a brief description of the project (Q17)，the 
objectives and results obtained or expected (Q18). The information collected through 
these two question helped us to assess whether the project is qualified as a reengineering 
project. Question 19 to 21 try to identify the specific application of information 
technology in the process improvement project Question 19 focus on how IT can be 
used as a tool or facilitator to the reengineering project, and Question 20 and 21 focus on 
how IT actually enable changes in the business process. Question 22 is used to identify 
the nature of change that result from application of infonnation technology, and 
therefore provide better understanding on the enabling role of IT in business process 
in^rovement. Finally, question 23 asks the interviewee to rate the importance of various 
selective criteria of information technology to be used in process improvement. 
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Results and Analysis 
1. Business Initiatives 
The opinion is illustrated by Fig. 3. Of the 32 companies, 78% of the respondents 
mentioned "good customer services" as the most important or the second most 
important business initiative out of the six suggested. 4CHigh quality" was mentioned by 
62% oftke respondents. This reflects that Hong Kong coirgpanies are placing very much 
emphasis on customer services and quality, and it is actually very fit with observation in 
other researches that reengineering goals tended to be either "customer focus" or 
"quality focus". Suiprisingly, "short cycle time" is the least mentioned one among the six 
suggested in the questionnaire. The general impression is that Hong Kong con^anies 
used to put great en^jhasis on short cycle time. However, we believe that with increasing 
competition more companies shift their focus to stay competitive by good customer 
services. Moreover, the operation cycle time of most companies cannot be shortened any 
more since it has reached to a limit. The internal improvements on cycle time, flexibility, 
etc. will be driven by customer needs. Such business initiatives will continue to drive for 
more inqjrovement efforts in processes that are service related. 
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Fig. 3 Opinion of respondents on most important business initiatives 
2. Motivation for Change 
64% of the respondents said that changes are needed due to awareness of 
problem in some areas，or due to the fact that the con^any is in deep trouble and must 
change to survive. Only 36% of the respondents implement change to help positioning 
their company to be the market leader. This reflects that the motivation for change is 
rather reactive instead of proactive. In most cases the improvement project tends to be 
problem solving instead of really building up strategic corr^etence for the company to 
gain conqjetitive advantage in future. 
i 
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3. Critical Business Processes 
Logistic and delivery, and order fulfillment are the two business processes that 
are mentioned by most respondents as critical to the successful operation of the 
company. This is rather consistent with the fact that most coir^anies put great errq)hasis 
on customer service as a key business initiative. As a result, most existing improvement 
and reengineering efforts are concentrated on these customer facing areas. For other 
processes like R&D, marketing, and engineering and design, most respondents indicated 
that they do not have any working project to reengineer these processes. 
4. Profile of BPR Efforts 
When asked to name one example of reengineering project, we found that 38% 
of the surveyed companies were not reengineering at all, and have only piecemeal 
in^provement projects in place. We determine whether it is a reengineeriiig project or not 
by considering its degree of change to work process, scope related to business strategy 
and improvement target setting. Another 41% were really engaged in effort that would 
lead to incremental changes. Only 23% have undertaking what we would truly call 
reengineering efforts, and received some initial results. This reflects that although the 
practice of reengiiieering is getting more attention in Hong Kong companies, many 
companies do not have a clear concept on the reengineering and usually confuse with 
other concept like continuous improvement. 
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5. Factors Contributing to Success of Reengineering Project 
93% of the respondent mentioned "top management direction and involvement" 
as the most important or second most important factor that contributes to a successfiil 
reengineering project. 43% mentioned "information technology", and 36% mentioned 
"cross functional team", "strong project leadership", and “ working level participation". 
As reengineering project is going to bring drastic and fimdamental change to the working 
process and probably organisation structure, most respondents recognize the need to use 
a top down approach. Although information technology is often considered as a key 
enabler, it is only recognized as one of the factors that make tlie reengmeering effort 
successful. Other organisational factors like teamwork and participation is also very 
irc^ortant. 
6. Reengineering Objectives and the Use of Information Technology 
The imqprovement objectives are generally productivity improvement and 
enhancing customer services. The following Qxamphs are cited by the respondents on 
how they used information technology to carry out business process reengmeering : 
6.1 Using of information technology as a tool to facilitate reengineering project 
-Graphical process flow charting software help to study the various business 
processes for redesign, creating informative process flow charts. 
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-Project management software to help planning and implementation of the 
reengineering project, and well as to communicate on going progress to the 
organisation. 
-Communication technologies like electronic mails and video conferencing to 
help the ongoing communication and getting consensus as needed. 
6.2 Using ofiTiformation technology as an enabler to change business process 
a) Automational 
-Computer Aided Design (CAD) tools in some manufacturing companies to 
automate the engineering and product design process, and improve the storage 
and retrieval of engineering designs. However, there are limited use of these 
tools to integrate with other part of the corcpany. 
b) Integrative 
-Shared databases to link sales systems and manufacturing systems to achieve 
better integration of these functions. 
- M R P n based computer system to integrate various functions in a 
manufacturing conqjany. Exan^ples of MRPII systems that utilize technology 
like shared database, client/server technology. 
-Electronic Data Interchange (EDI) to integrate material planning function in 
supplier side and the purchasing function in buyer side. Some companies view 
this as a strategic tool to build up partnership relationship with their major 
customers. 
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-Portable computing and communication technology to provide product, price 
and delivery information to sales force and to enhance communications. 
-Computer networking to connect customer site workstations which allow 
customers to directly access the suppliers system for order entry and status 
checking. 
c) Tracking 
• Computing and communication technologies to keep track of shipments status 
in some transportation companies. 
d) Analytical 
-Database systems to store customer information and enquiry history in order to 
provide more personalized service to customers. 
e) Sequential 
-Imaging technology to enable electronic document processing, which allow 
concurrent operation and reduce physical handling of documents. 
7. Contribution of Information Technology 
The following chart illustrates the opinion of the respondents on how information 
technology has contributed to the success of process improvement. It can be seen that 
most respondents agreed that information technology can contribute in closely 
monitoring process status, improve analysis of information and decision making, 
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integrate tasks and processes, provide process information for better understanding, and 
coordinate processes across distant areas. It is interesting that greater than 20% of the 
respondents did not agree that information technology contributes in eliminating human 
labor. It is because in some applications the new process may only change the task of 
employees instead of replacing it. The role of information technology in capturing and 
distributing expert knowledge across entire firm is not quite agreeable by the 
respondents. As for the selection criteria of information technology in process 
reengineering, the most commonly mentioned criteria are ease of use, readily available 
and proven technology. 
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From the 32 companies that participated in the general survey, we selected three 
conqjanies to perform more detailed case study. These coinpanies have met the 
following selection criteria : they have shown considerable efforts in a reengineering 
project in one or more of their criticar business processes and obtained satisfactory 
results, and have demonstrated creative use of IT in the reengineering project. The three 
cases are : 
1. Sunciti Manufacturers Ltd. (SML) 
In this case we shall see how the company used a MRPII (Manufacturing 
Resource Planning) approach information system to integrate all major fonctions, and 
obtained significant improvement in customer services and operation cycle times. In 
Hong Kong many manufactuiing companies that have tried to inclement MRPE but 
failed. SML is one of the few conqjanies in Hong Kong that have successfiilly implement 
such process. The inqjlementation of MRPE process is closely related to business 
process reengineering for a manufacturing conqjany like SML, and we shall see how 
information technology can enable such inq)lementation. 
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2. Motorola Semiconductors Ltd. (MSL) 
The company is a major multinational firm which has global operations. They 
have reengineered their order fulfillment process so as to improve the capability to satisfy 
customer demand from all over the Asia Pacific region, as well as to maintain a close 
co-ordination of marketing, manufacturing and distribution operations in different place 
of the world. We shall see how they carried out the reengineering efforts and used 
information technology to inclement the changes. 
3. Standard Chartered Bank (SCB) 
In this case we shall see kow the trade finance division of SCB improve their 
productivity and standardize their service operation by a reengineering project. This case 
also demonstrates how the innovative use of information technology including document 
imaging technology and workflow management systems helps in process reengineering. 
In subsequent sections each case will be discussed in details. A brief introduction 
to the company's situation will be given. We will also study the problems encountered 
and the coEDqpany's reengineering efforts. Emphasis will be put on how the company 
carried out the reengineering project and use information technology to enable new 
business processes. Finally, we will build on the experience drawn from the case and 
discuss the lessons learned. 
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SML : Reengineering Manufacturing Operation with MRPII 
1. Company Background 
Sunciti Manufacturers Limited (SML) was established in 1970. It is a subsidiary 
of Citizen group and fully owned by Tokyo Citizen Watch group. SML not only erected 
its own plants in Kwun Tong and Fanling, but also expanded 3 more plants in China. 
SML was just a manufacturing center of Citizen Watch in the past. However, due to high 
operating cost in Japan, the Headquarters of watch manufacturing is being moved to 
Hong Kong step by step. Now SML starts to set up its own research and development (R 
& D) and marketing in order to develop its product design business and promote the 
sales. 
The number of employees of SML is around 2800, and more than 48 
departments and 160 sections are set up in five plants. However, in terms of business 
processes, the whole corrqjany can be divided into only 10 major ones: 
-Customer engagement 
-Inventory management and logistics 
-Product design and engineering 
-Document control 





-Human resource management 
-Financial management 
2. Problem Encountered 
In the past, SML lacked a long term information strategy. An information system 
ran on Hitachi mainframe was built mainly for accounting, order processing as well as 
inventory control. The information system was developed by SML in a piecemeal 
manner and resulted in non-integration among systems. Computer systems ran on 
Hitachi machine were either loosely integrated or without linkages with other systems. 
For example there was no linkage between purchase order receipt and account payable. 
Many users developed their own information systems running in PCs as supplementary 
tools. However, no direct interfaces have been built between the Hitachi machine and 
the PC systems. As a result, the sub-systems could not integrate with Hitachi system as 
well as other sub-systems. This lack of integration in turn caused many problems. 
For example, Purcliasing Department develops a vendor analysis information 
system in order to evaluate the vendor performance in PC's by themselves. So they need 
to input all the purchase order receipt and quality information which had been entered in 
Hitachi System. This not only duplicated data entry efforts, but also caused data integrity 
problem due to data input errors. Similarly, Accounting system had no linkage with 
operational systems. Financial data needed to be re-entered into the accounting system. 
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Moreover, cost data were scattered around in the Hitachi systems and PCs 
owned by various departments. This made integration of cost data very difficult. In 
SML, WIP stocks for each manufacturing process and finished goods carried direct 
material cost only, which violated standard accounting practices. This also resulted in 
comqplex costing procedure as direct labor and direct expenses (manufacturing overlieaci) 
had to be incorporated separately into stocks for product cost calculation. 
The service level to customers were also affected. There were no lot control over 
production progress and no linkage between work orders and customer orders. This 
resulted in lack of control over production progress and lack of information to answer 
customer inquires. The order confirmation process (from new order enquiry to order 
confirmation) for OEM order took 7 working days and was unacceptable to most 
customers. Moreover, the whole production cycle (from order confirmation to delivery) 
was 75 days which was not competitive. These two processes involved a lot of 
departments and steps whicli required a high degree of mediation. This resulted in many 
hand-oJBFs and therefore long cycle time. 
3. Reengineering Efforts 
SML invited Price Waterhouse, a consultant firm, to review on SML's existing 
manufacturing processes and con^)uter systems. After nine month study, Price 
Waterhouse recommended SML to adopt MRP II based software package on a new 
hardware platform supplied by an outside computer vendor of strong local presence. 
MRP II is a "closed loop" control system for managing all the operations of a 
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manufacturing company. It is based on an integrated set of systems covering financial, 
% 
production and inventory management applications and a common data base that can be 
used by all departments of the company. A simplified MRP II flow is shown in Fig. 5. 
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In Hong Kong, there are around 20 popular MRP II packages nmning on 
different hardware platforms. SML chose the MRP H packages based on six evaluation 
factors namely functionality, total cost, vendor support, proven installation, EDP 
consideration as well as hardware. After nearly half year thorough evaluation, MRP n 
central committee in SML chose a software called J.D. Edward. This is an advance and 
dynamic system with high flexibility, whicli can meet SML's specific and fast changing 
requirements. Furthermore, it can provide multi-lingual capability which is especially 
important to SML since it needs to involve Japanese, English, Chinese traditional version 
and Chinese simplify version in daily operation. 
As for the hardware, the MRP II software run on IBM AS400 advance series 
2042. One of the main features of the hardware is connection of mini and micro-
conqjuter. AS400 integrates the existing PCs into an expanded conqmter environment 
by creating and managing a Local Area Network (LAN), whicli is a medium for sharing 
hardware and information. Such connection use the high storage space of mini-
corqputer as well as the flexibility of PCs. 






Work groups …… Work groups 
The MRP II Steering Committee con^osed mainly of top management and its 
mainly ftmction is to stimulate company commitment and insure that required resources 
and tools are provided to the project team. In SML, the objective of MRP II is not to 
automate the existing jobs. It has the mission to rationalize the operation flow and 
reengineer the process. So it is imqportant for top management to assign enough 
authorities to central committee to carry out the reengineered projects. 
The MRP II Central Committee is headed by a Project Manager and is 
responsible for developing a realistic implementation schedule. They have to set the 
milestone of the schedule with some measurable targets and monitor the progress ofthe 
project teams. They also co-ordinate user education and training programs. One ofthe 
main ftinctions of MRP II Central Committee is to assign project teams leaders and 
members of various work groups and provide enough resources and support to thera In 
SML, the central committee meeting is held monthly and report the progress to Steering 
Committee regularly. 
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The third layer is work groups headed by project team leaders. They have to 
co-ordinate among the software house, system and technical consultants and the 
departmental users to identify clearly their functional requirements. Moreover, they are 
responsible for identifying transition problems in system migration and to rationalize any 
inappropriate procedure in the existing system. After implementing the new process or 
system, they have to work together with end users to set up standard policy, procedure 
and documentation for better internal control. 
4. Role of Information Technology 
In 1970, s, MRP II were only applied on large companies. Most of medium and 
small companies seldom used MRP II approach in their daily operations due to limited 
resources. The investment of information technology for MRP U at that time was so 
huge that installation could not easily be justified. On the other hand, many users 
considered MRP II processing very clumsy and inflexible since the performance of the 
computer was not so advance. It took 2 whole days to run the program of ‘Material 
Requirement Planning" at that time. 
Nowadays, MRP II become more popular since the cost have been down to a 
level that most comqpaiiies can afford. Companies can select various MRP II packages 
and hardware according their requirements and size. Now there are more than 20 MRP 
n packages for manufacturing in Hong Kong compared to 5 packages in 1980's. 
Moreover, the functionality of MRP II package has been improved a lot. 
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The other favorable factor for developing MRP E is the breakthrough of 
information technology over the past ten years. Nowadays, we can possess a powerful 
computer with a relative low price. For example, by investing same amount on hardware, 
the processing time for running the program of Material Requirement Planning can be 
shortened by 4 times compared with that before. Besides, a lot of new technologies such 
as client-server and end-user confuting has made MRP D application more flexible. 
Users can access the data from server and process the information locally as the way they 
like. 
5. Results 
According to Mr. Tommy Leung, EDP Manager in SML, 70% of MRP n 
modules were implemented up to March, 1996. During the past two years, some 
in^rovements have already been achieved. These include tangible benefits to SML such 
as shortened cycle time, stock level decrease and delivery performance improvements. 
Furthermore, productivity are enhanced by using shared database and eliminating the 
duplicate data input. The following two examples illustrate some of these achievements. 
5.1 Shortening tlie time required for order confirmation 
The amount of time taken for order enquiry is shortened from seven days to two 
days and the customers are satisfied with the quick response. The time can be shortened 
because SML reduced degree of mediation and enhanced degree of collaboration 
through MRP II. 
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Before implementing MRP n, there were totally seven departments involved in 
order enquiry process namely Marketing, Accounting, Order Processing, Material 
Control, Production Control, Production and Engineering Departments. After receiving 
an order enquiry from customer, Marketing would check the customer credit limit status 
with Accounting. If the customer exceeded the credit limit, Marketing needed to get the 
approval from general manager prior to further processing. The enquiry was then passed 
to Engineering Department to review the technical specification. After tlie technical 
details were confirmed, the order was processed by Material Control, Production 
Control and Production Department for material availability checking, production 
capacity checking and tooling checking respectively. Finally, Order Processing 
combined all information and estimated the delivery schedule. After getting the delivery 
schedule confirmation, Marketing determined the selling price and prepared the order 
acknowledgment to customers. It took totally seven working days for whole order 
confirmation process. 
After iiq)lementing MRP n, the whole process is reengineered. By using the 
shared database in the new software, SML radically improves process performance by a 
"case management" approach. A new section called "OEM Order Desk," which is 
dedicated to handle the enquiry and process of all OEM orders, is formed under 
Marketing Department. This section composes of an order administrator and a 
manufacturing engineer, who come from the Marketing and Engineering Departments 
respectively. They are authorized to access the databases of customer credit status, 
inventory, master production schedule and engineering data. They are also empowered 
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to process orders of those customers which exceeds the credit limit in a pre-determined 
level as well as to confirm the final selling price based on the order quantity and 
relationship with conqjany. After reengineering, a lot ofhand-offs are cut and the order 
confirmation cycle time is cut to two days. 
The process flows of order confirmation before and after reengineering are 
illustrated as Fig. 6 and Fig. 7. 
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Fig. 7 Order confirmation processing flow in SML after reengineering 
5.2 Reducing delays due to supplier quality problem 
Before implementation of MRP II there were many incidents of delays due to 
supplier quality problem It took three days to one weeks to have the supplier pick up the 
return goods after non-conformity items had been rejected by IQC. The process involved 
a lot ofhand-offs (Fig. 8). After IQC rejected the goods, a return goods note was issued 
and had to get approval by Quality Assurance and Purchasing Manager. Sometimes the 
38 
return goods note held in these two areas for a long time. The number of return good 
note is around 25 per day. Quality Assurance and Purchasing Manager always claimed 
that they were too busy to go through the details. Once Store received the green signal 
from Purchasing manger, they would inform supplier to pick up the return goods. 
Supplier was requested to amend the original invoice and Accountin g had to check if any 
differences between the return goods note and the corresponding amended invoice. The 
validation jobs was very time-consuming and cause a lot of confusion and argument 
between SML and suppliers. 
After implementing the MRP II, the whole process of returned goods handling is 
reengineered (Fig. 9). Firstly, the step of approval by Quantity Assurance and 
Purchasing Manager are skip. That does not mean they will lose control. They can still 
monitor the status of the lots inspection through MRP n incoming quality checking 
system. MRP II can provide a high degree of monitoring and tracking function. They 
can sort all rejected lot in the system with explanation. On the other hand, the IQC 
fimction is strengthened and more authorities are granted to them They can directly 
contact the supplier and discuss the quality issues. Moreover, Accounting will issue debit 
note upon receipt of return goods note from IQC and no longer need to wait for the 
amended invoice from supplier. Such change not only save a lot of validation job but 
also smooth the relationship between SML and supplier. As a result, the cycle time of 
entire process can be shortened to 2 days which in turn improve the performance of SML 
on time delivery to customer. 
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6. Lesson Learned 
Reengineering by using MRP II cannot operate in vacuunL It needs to involve 
various departments and mucli implementation effort have to be paid. The difference 
between the successful and unsuccessM implementations can be attributed to a number 
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of factors. Mr. Tommy Leung, EDP manager of SML, summarizes some critical success 
factors from his experiences. 
6.1 Solicit support from top management 
Support from the top is most important in the MRP II irqjlementation, especially 
in some areas where reorganization is needed to match the development of MRP H 
When the "OEM Order Desk" was initially formed to handle the whole order 
confirmation process, the department heads of Engineering Department and Production 
Control Department did not support the change since they that their authorities would be 
undermined. So top management have to show their determination to execute the 
organization change. Furthermore, top management should view the system as a means 
of executing the business plan, the marketing plan and the production plan rather than 
simply a data processing system or production control system. Tiien the whole conqjany 
will pay more attention on the new information system.. 
6.2 Define objectives clearly 
SuccessM implementation is a result of clearly defined goal. The goal must be 
specific, measurable, achievable, relevant, and time-framed. It involves an understanding 
of current situation and execution of a plan. Although MRP II may bring a lot of 
intangible benefits such as reducing mistakes, doing things faster and keeping up with 
competitors, some tangible benefits have to be stated in order to facilitate the 
irqjlementation audits. Some of goals set by SML is as follows : 
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• Improve staff productivity by 20% due to MRP II system automation and 
streamlined process and document flow 
• Reduce inventory by 20% due to accurate net material requirements 
estimation, assuming that suppliers can deliver their goods on time. 
• Eliminate manual production planning and matching work; and greatly 
reduce human efforts to re-calculate production schedule due to changes to 
production plan. The total amount of planning, matching and re-scheduling 
time that can be saved is around 30%. This also enables the achievement of 
the D60 target (D60 is the total lead-time from order intake to delivery) 
6.3 Provide extensive training at all levels in the organtzatinn 
The new working process involves a lot of changes including work units change, 
jobs change, people's role change and values change. Jobs change from single tasks to 
multi-dimensional work. Team members of process team share responsibility with other 
members for performing the whole process, not just a small piece. They need to use a 
broader range of skill and start thinking of a far bigger picture In the case of sinqjlifying 
the return goods to supplier process, the IQC function is strengthened and more 
authorities are granted to them. For exarqjle they can contact supplier directly and make 
the final decision of disposition of return goods. Training is needed not only on the 
software application, but also on the whole process flow, and on additional skills 
required to perform a broaden duty. 
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6.4 Get kev users involved in the early stage 
As mentioned before, reengineering by using MRP II involves a lot of changes. 
Involvement of key users early in the project is important since it can help users to 
overcome resistance to perceived and real changes in system formality, job descriptions, 
power structures, authority relationship, communications patterns and performance. 
User participation can help the project team leaders to identify clearly their functional 
requirements, and avoid unnecessary modifications in future. Moreover, if the end users 
participates in fimctional design, they can have better understanding ofthe whole system 
which, in turn, facilitates the inqjlementation process. 
6.5 Use appropriate softwares 
MRP H is a highly integrated process for a manufacturing company. Without a 
good software tool the reengineering will be very difficult. On the other hand, it is very 
time consuming to develop a MRP II system in house. It is better a choose a standard 
MRP n package and customize some modules if necessary. The step of selection of 
software package is quite important. Firstly, the functional requirements need to be 
clearly defined and used to coii^are different kind of MRP n package available. Besides 
functional requirements, other factors such as vendor support and proven installation 
also have to be considered. 
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6.6 Create shared information resource 
The above SML case is a powerfiil testimony to the distinctive value of IT in 
creating a "public goods," i.e. a common resource that can be accessed—by multiple 
fimctions. For exaii^le, the customer outstanding payment information left by the 
accounting function in the database will be accessed by the OEM Order Desk section and 
later used again by the accounts receivable function. The shared information resource 
also provide comprehensive information that facilitates the accomplishment of process 
objectives on a more global basic. Prior to reengineering the order inquiry processes at 
SML, clerks had to separately collect the customer enquiry information, tooling 
availability and production capacity information and perform an "integrating" step to 
estimate the delivery time and then follow the actual order quantity placed against the 
enquiry quantity in the later stage. With the reengineered process, there is now just one 
procedure fulfill the customer requirement. This is made possible because the 
information from ordering and receiving has already been automatically integrated in the 
database and the resulting information supports procedures that directly address the 
process objective. 
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MSL : Reengineering the Global Order FulfillmPiit Process 
1. Company Background 
Motorola Semiconductors HK Ltd. (MSL) is wholly owned subsidiary of 
Motorola Inc. in the USA. Its is responsible for design, manufacturing and marketing of 
Motorola's semiconductor products in Asia Pacific region. The headquarters of MSL 
locates in Hong Kong, and there are sales offices in eight major sales territories all over 
South East Asia, South Korea, PRC, Taiwan, and Australia. Product manufacturing is 
done in 12 IC assembly plants throughout Asia Pacific region as well as other major 
subcontract factories. 
MSL serves over 300 direct customers and more than 15 distributors. Major 
market segments include industrial controls, consumer electronics, automotive, 
communication, computers and office automation equipment. Sales in this region has 
grown by 25-30% per year in the last five year. However, due to technological advances 
product life cycle is short and demand is highly dynamic. Product offerings from other 
major semiconductor manufacturers also make the market very con^etitive. To stay 
ahead of con^petition, MSL employs three important strategies : excellent product 
quality, leading edge technology and total customer satisfaction. 
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2. Problem Encountered 
Despite the tremendous sales growth in the past few years, the manufacturing 
capacity has not been expanded fast enough to keep up with the demand. As a result, 
demand management and order fiilfillment become more difficult, and customer service 
level has declined. Management recognize that the company need to regain 
competitiveness in customer satisfaction, one of its key strategy. Several areas of 
weakness have been identified, one of which is the order fiilfillment process. Prior to 
reengineeriiig, there have been problems in customer satisfaction, business growth, and 
operating performance. 
2.1 Low customer satisfaction level 
According to the customer survey, there are increasing corrqjlains about inability 
to provide accurate delivery commitments, and sufficient pre-warning in case a delivery 
is going to slip. Customers are also corr^laining about the slow response to their demand 
changes, and the inflexibility to accommodate the dynamic changes resulted from their 
marketplace. The on time delivery as measured against factory committed date has been 
struggling at level of 70-80% range, indicating the system problem in scheduling and 
delivery process. On time delivery as measured against customer requested date is even 
worse : less than 50%. This reflects the inability to react to the market demand. 
Therefore, credibility and flexibility are two major issues to regain customer satisfaction. 
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2.2 Unfavourable impact on business growth 
Although the market continues to grow in high annual rate, ineffective planning 
process has caused the conq)any to lose many business opportunities. In last few years 
there have been several product groups announcing product allocation due to insufficient 
supply and thus slow down the sales activities in such areas. This will have impact to the 
fiiture business as it takes time to regain sales momentum even the tight supply situation 
is resolved. The sales and marketing staff also do not have a clear supply visibility into 
fixture months in order to guide the promotional efforts. This may result in unwillingness 
to aggressively promote those product with uncertain supply, or too much promotion on 
certain products that the company cannot build up supply capabilities fast enough, and 
drive another tight supply situation in the fiiture. A close-loop plaimiiig process is 
therefore needed to drive an orchestrated plan to capture business growth. 
2.3 Unsatisfactory operating performance 
Inventory level is high as the incorrect product mix is produced. Productivity is 
low in the PPC organisation as too many manual work is required in the current order 
fulfillment process. A lot of manpower is tied up in handling problems that arose from the 
ineffective system, such as expediting overdue orders, and rescheduling misplaced 
schedules. 
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3. Reengineering Efforts 
The order fulfillment process at Motorola composes of three distinct parts : 
demand planning, order scheduling, and delivery. The purpose of demand planning is to 
get enough factory capacity to satisfy forecast demand before the orders come in. Order 
scheduling involve the assignment of estimated delivery dates to customer orders, and 
the delivery process involves the scheduling of production to fill the orders as well as 
shipment of finished goods to customers. Before reengineering, these three parts did not 
have strong integration. 
In the planning process, product plajoning (PPC) staf^ which are organized by 
product groups, collect finished product demand forecast from product marketing 
department (PM), regional sales offices (RSO), and also analyze the delivery history and 
on-hand orders to estimate total demand forecast. This is normally a monthly exercise 
and take 1-2 week to corr^lete. They then determine the production capacity required 
from different factories to supply the forecasted product mix. The conq)lexity of 
information flow in this process is shown in Fig. 10. Several problems were experienced 
in this process. Firstly, there was no systematic way to collect and retain customer 
demand forecasts. Different PPC groups used different tools and methods. There were 
multiple source of forecast and multiple ways to communicate to the PPC groups. This 
resulted in inconsistency and lack of consensus in the production target. Secondly, there 
was lack of close-loop communication. The sales staff did not receive complete 
information on how much of their forecast demand could be met. They also did not have 
longer term visibility on production capacity so as to drive sales activities for the right 
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product mix. Any anticipated capacity problem was not effectively shared among all 
related organizations in order to work out a course of actions. 
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Fig. 10 Information flow in planning process of MSL 
All orders received are entered into a computerized order processing system Li 
the scheduling process, PPC staff review the new orders and order change requests 
entered by RSO and determine the appropriate delivery dates. In general, orders were 
accepted in a first come first serve basis and a order backlog was maintained if there was 
insufficient finished product to serve the order. There was no control mechanism to 
ensure no over-scheduling of order backlog. The other problem with the scheduling 
process was lack of control at the customer level. Since orders were accepted in a first 
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come first serve basis, the capacity might be committed to other customers who had not 
provide any demand forecast before. Besides these, the response time of the scheduling 
process was quite slow. It normally took 2-7 days to get back the delivery schedules to 
customers after they had placed the order. In some cases it took even 1-2 weeks. Such 
long response time was caused by the need to have manual review of each order, and lack 
of system tool to provide all relevant planning information for decision making. 
The delivery process includes scheduling production to meet backlog or forecast 
demand, and shipping finished products to customer location. To authorize the 
production start, PPC staff send weekly production schedules to the factory sites. The 
finished products are then shipped to distribution warehouse. The warehouse staff can 
access a customer order database and use that information to pick and ship finished 
goods directly to customer locations. However, the factory didn't have mucli visibility 
on customer orders and there were frequent mismatch between factory production 
schedules and real shipment requirements. 
The lack of integration ofthese activities resulted in a fragmented and open-loop 
system. Since the end of 1993, MSL has worked on the reengineering ofthe order 
fulfillment process and the project evolved through four major steps : 
3.1 Defining project scope 
In this first step the major concern is to develop the vision. This includes both 
documenting the key customer concerns and key issues experienced, and then 
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determining if there is a need for significant change. A cross functional team approach 
was used and a series of brainstorming session were conducted. Different fimctional 
groups also shared the way they perform their tasks in order to increase mutual 
understanding. Major questions asked in this stage were ‘What are the business 
challenges ？” "Why our customers are not satisfied ？” C£What is the ideal way to gain 
customer loyalty ？” and ‘What changes are needed to bring us to that ideal situation T 
This step is actually the thinking process that increase the orgaoisation's awareness of 
the problem situation and pointing to a high level vision statement that mobilize the 
necessary resources. After about eight months of studies the key issues has been 
thoroughly discussed and the direction to reengineer the order fulfillment process has 
been set. 
3.2 Understanding key processes 
The team started to understand the business processes at the highest level, 
including the inputs and the outputs, and tlie flow of information from one process to the 
other. Process mapping techniques were enqjloyed to provide both high level and 
detailed understanding of various processes involved. Non-value-added activities were 
identified, and the team gained more insight on the process and problems arose. In this 
stage, some high-level process model were created, critical processes (sub-processes of 
the order fulfillment process) were identified and prioritized for reengineering. Several 
recommendations had been made to management. 
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3.3 Developing new process flow 
This step involves asking the question : "If we could start over again as a new 
corcqpany, how would we define the process?" This fundamental understanding was used 
as a check and balance to ensure that nothing is missed throughout the development of 
the new process. The cross functional team that participated in the first two steps was 
restructured to a core team to carry out the redesign work. The core team develop a new 
process flow based on tlie knowledge gained in the previous steps. After working for 
about six months, the core team has basically defined the new process flow，developed a 
prototype and determined the required technology infrastructure. Some job changes, and 
technology changes were also defined. 
3.4 Lrqplementing process change 
This last step started with an internal selling process, which the core team shared • 
the new process design and major rationales with major functional departments involve 
in the process. A formal cross functional in^lementation team was formed to carry out 
necessary changes. The team conducted a trial run for three months and a review was 
done to come up with a more mature plan to implement the new order fuLSllment 
process. Team structure was also modified to provide better communication to all 
departments regarding new process changes. 
The new order fulfillment process in MSL is shown in Fig. 11. 
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Fig. 11 New order fulfillment process in MSL after reengineering 
With this new process, all the planning, scheduling, and delivery activities are 
integrated. A demand forecast system is used to provide a common platform for 
entering, storage, and retrieval of demand forecast information and supply information. 
This can be accessed by all staff in related departments, and therefore helps the company 
to arrive at a single set of operation plan. The forecast information is then fed to capacity 
planning system, which in turn uses the information to drive auto scheduling of customer 
orders as well as factory scheduling. 
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4. Role of Information Technology 
The new process can hardly be implemented without the help of IT. In order to 
provide a common forecast platform to all staff in multiple sites, all required data need to 
be stored in a centralized database and the volume of data is very great. The system must 
supports users' need for easy access of data, flexible reporting and data analysis. It also 
liave to support users in various countries with fast response time. With the use of 
powerful database management systems on mainframe computer, extensive con^uter 
networking, and upload/download capability among mainframe and PC-based software, 
MSL was able to implement this centralize demand forecast system. 
The collection of demand information from customers is also greatly enhanced by 
using IT. The input of all demand forecast details by sales staff manually is impractical. 
With the use of EDI (Electronic Data Interchange), the details demand infonnation can 
be received directly from major customers. MSL also extends the computer network to 
its distributors, and allow them to directly input order and demand information into the 
comqputer system. Many field sales staff are equipped with portable computers with 
communication capability to the con^any's computer system. This helps the sales people 
to view and update demand information even when they are on customer visit. 
IT also helps to integrate the entire process flow. The discrete tasks of planning, 
scheduling, and delivery and now be integrated through the information ^stem. This not 
only improve the efficiency, but also improve the quality of work. For example, the same 
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information is used to schedule customer order, and to drive for factory production. 
Such integration ensure that operations in different locations are synchronized. 
Communication among people is one major success factor in the new process. IT 
contributes in this area by providing not only a common database, but also various tools 
like e-mail, video conferencing, work-group servers, etc. These are tools commonly 
used by MSL staff to communicate with colleagues in other countries. For example, a 
team of people from several countries can share their spreadsheet models through the 
network servers, and when a meeting is needed, they can use video conferencing to 
discuss and even work on the spreadsheet simultaneously. 
5. Results 
The new process has not been implemented for a long time and it still need more 
time for the company to leam the new way of work. However, some encouragiiig results 
have been obtained. 
5.1 Increased awareness to customer needs 
Since a common database is available the reporting of customer demand become 
much easier. Management can review the forecast information regularly and make 
decision to address critical problems to meet customer demand. The detail database also 
supports various analysis effort and provide solid backup for decision making. The 
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implementation of the new process helps the company to aware of customer needs and 
take proactive action to serve them. 
5.2 Enhanced co-ordination of various functional departments 
Sharing of information among these departments is in^roved through the use of 
shared database and the monthly operation planning meeting. The con^jany can arrive at 
a single set of operation plans, with the consensus among all related departments. 
Different business units and departments can therefore work together to serve the 
customer better. 
5.3 Liq)roved customers service 
Currently the company is able to provide product supply visibility to some of 
their customers at detail level. The sales staff can access the database and get product 
supply information and communicate to customer. They know how mucli of the forecast 
demand can be met and therefore able to help customers to resolve potential problem in 
advance. Since the demand forecast system is integrated with capacity planning and order 
processing, customer can place order with shorter lead time and can get delivery per 
request if their order quantity is close to forecast. 
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5.4 Improved operating performance 
By using capacity planning information MSL can automatically schedule 
customer orders. In some pilot product groups, about 70% of new customer orders can 
now be automatically scheduled and greatly reduce order acknowledgment cycle time 
(from 3-4 days to <1 day). The use of both order information and forecast information to 
drive production starts also greatly reduce mismatch of factory production and real 
customer demand. In some pilot groups, on time delivery improved to >90% level while 
there is no major deterioration in inventory performance. 
6. Lesson Learned 
6.1 Use structured methodology 
A structured methodology is in^portant to guide the reengineering effort. Due to 
lack of experience, the initial efforts has been quite unstructured and progress was slow. 
There was no clear guidance to develop the new process, and the "clean sheet” approach 
has resulted in some impractical suggestions. Discussion was dragged around for too 
long. A well defined methodology includes clear steps with specific milestones, defined 
objectives and tasks in every steps, as well as expected timelines. This helps to co-
ordinate the reengineering efforts across the entire organisation and mobilize necessary 
resources. Such methodology can be established by working with external consultants, 
or adapting some proven methods from reengineering literature. 
• 58 
6.2 Develop team structure 
Appropriate team structure is important to the success of the project. In the 
Motorola case, there is no clear definition of the team structure required during different 
stage of the reengineering project. Three teams has been involved in various stage ofthe 
project, although many ofthe members are overlapped. This results in some disconnects 
in the progress ofthe project. Most ofthe team members are not working full time on the 
project and some department even rotates representatives in the team. This slow down 
the progress and sometimes decisions need to be reverted. In fact, executive 
participation is essential in the project scoping stage in order to provide subsequent 
management support as well as leadership. In the process understanding stage, a steering 
committee that include key stakeholders from the functional areas involved need to be 
formed. This steering committee should have identified process owners and should be at 
a high enough level to be in a position to help implement change within the organisation. 
In the redesign and implementation stage, a redesign team, compose of business experts 
and IS consultants, should be formed to carry out the overall reengineering activities. 
The executive leader, steering committee and the redesign team should work together 
throughout the entire project to ensure successful implementation towards the right 
direction. 
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6.3 Use IT creatively 
The role of information technology as a change enabler is very obvious. First, it 
enables critical information be shared among people at different time and different 
location. For example, customer demand information are shared among sales, marketing 
and planning staff through the demand forecast database. This helps to improve co-
ordination of processes across distant areas, and allow people to work concurrently. It 
also enables quick and easy access to remote information and improve analysis and 
decision making. Tasks and processes that are done in. multiple locations can be 
integrated through the information network, and expert knowledge from these locations 
can be captured and distributed across the entire firm It also enables the breaking of 
corporate boundaries and allows the reengineered process to extend to customer and 
supplier side. Besides using IT to redesign the business process, creative use of IT tools 
can benefit the reengineering project itself In the MSL case, graphical presentation 
software sack as PowerPoint has been used extensively to commumcate existing and 
proposed process flow. Lotus Notes and E-mail system help to share documents among 
the work group and allow "discussion" via the computer network. This allows some 
controversial topics to be thoroughly discussed before a face to face meeting is held. 
Project management software are also used to monitor the progress of the project and to 
plan for future activities. 
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SCB : Reengineering Trade Financing Service Operations 
1. Company Background 
Standard Chartered Bank (SCB) is one of the major banks in Hong Kong. Their 
trade financing division provides a very conqjrehensive iir^port/export, foreign exchange 
and remLttance service to various trading companies. Their operation is very global has 
have representation in over 40 countries throughout the world, and have close to 5000 
err^loyees, in which 2000 are working in Hong Kong. The services provided by SCB's 
trade financing division can be classified as general services and finance products. The 
general services are provided to customers for which credit facilities are not required. 
These include export financing, inward/outward bills collection, transferable letters of 
credit, letter of credit advising and confirmation, and trade information. SCB also 
provide a mrniber of finance products, for whick credit facilities are required. These 
include irrevocable letters of credit; back-to-back letters of credit, bills purchase, bonds, 
guarantees, standby letters of credit, import financing, preshipment advance/packing 
loan, and shipping guarantees. 
SCB is positioning themselves to be the market leader in future. They build the 
con^etitive edges on three essential competence : product leadership, good customer 
service, and low cost. On product leadership SCB is not only putting efforts to provide 
excellent finance product that suit the customer needs, but also trying to ensure 
globalization and standardization of their products. The latter has increasing importance 
as many of their customers are now multinationals and are demanding a consistent and 
61 
quality service level all over the world. It is important for SCB to be able to deliver the 
same good service to customers disregarding the geographical location. Besides product 
leadership, fast and accurate service is very much emphasized. SCB is operating with in 
extended office hours so that trade documents can be promptly processed and hence 
helping customers to improve cashflow and saving interests. They also provide training 
and seminars on trade documents for customers if required. SCB has invested a lot in 
con^juterized system to ensure fast and accurate processing of documents and provide 
electronic banking facilities for trade transactions. In order to provide competitive price 
such as commission charges, interest rates, SCB is also striving for irqjrovement of their 
internal operations so as to minimize costs. 
2. Problems Encountered 
SCB is now facing increasing external competition, not only from other major 
banks in Hong Kong, but also overseas banks like Chase Manhattan and Citibank. To 
continuously gain market share and inqjrove profitability, the management of SCB has 
set aggressive business target to double the sales revenue in three years' time, as well as 
to lower operating costs by 40%. Great emphasis is also put on capturing new business 
opportunities through innovative products as well as excellent customer services. SCB 
has gone through some internal studies and identified the major barriers to achieve these 
targets. These include the followings : 
62 
2.1 Low and inconsistent productivity 
As measured by number of daily trade transaction processed per full time 
employee, the productivity index is ranging from 2 to 7.5 depending on geographical 
location. The inconsistent productivity is mainly due to the different working system in 
different country, as well as the demand constrains. In some countries, the demand may 
be quite low but the bank still need to maintain certain level of staffing to support the 
operation. This results in under-utilization of manpower and resources. Even in the case 
of Hong Kong branch, which is the highest productivity center, management is still not 
satisfied with the productivity level. 7.5 transactions per FTE is not competitive enough. 
With the current productivity level, SCB need to maintain 1500 employees to support 
the business. This will become a major barrier to the corq)any's low cost initiative. 
2.2 Non-standardized operating procedures and delivery platform 
SCB is operating in a multi-country environment with offices in over 40 
countries. There exists different computer systems as well as different operating 
procedures in some countries. As a result, the service level is inconsistent in the eyes of 
customers. For example，the customer may receive service commitment of completing 
her letter of credit processing within 24 hours, but when she works with SCB branches in 
another country, this cannot be fulfilled and she may complain about the long processing 
cycle time. This affects the company's goal to achieve excellent customer services. The 
different operating procedure also hurt the company's image as a global banking 
comgpany. 
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2.3 Inadequate capacity in handling fiiture business opportimity 
As the company is aggressively expanding their market share, the transaction 
volume is expected to increase significantly. With the current productivity level and 
delivery infrastructure, the conqjany will face great limitation in capacity within 1-2 years 
time. In order to capture future business opportunity, SCB need to find innovative way 
to meet the challenge. 
3. Reengineering Efforts 
SCB has started the reengineering project in 1994 to redesign the global trade 
finance product delivery process. The major targets are productivity improvement and 
service standardization. Four objectives were set to be achieved in 3 years time : 
• Double productivity from 7.5 transactions per &J1 time employee, to 16.7 per FTE. 
• Reduce headcount from 1500 to 700. 
• Standardize delivery platform and operating procedures. 
• Capture fiiture business opportunities. 
The reengineering project has been carried out in three stages. In the first stage, 
which is called the tcblue print" stage in SCB, senior executives worked together to 
define the future vision on business process. In the beginning of this stage activities were 
concentrated on discussing the problems faced by each operation, current and future 
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customer needs, and how the company should strategically position itself to become 
market leader in fixture. After the business strategy was defined, a full time coraqposing of 
senior managers from each business groups and IT department was set up. The charter of 
this team was to assess the current operating system as well as IT infrastructures and to 
perform a gap analysis, which basically compare the current capability to the future 
needs. At the end of this stage a high level model on the organisation structure and 
operation process was defined. 
The second stage of the reengineering was basically the process redesign and 
implementation planning efforts. Additional manpower was put into the reengineering 
team. The team was organized to focus on three major areas including information 
system development, redefining new business process flow at the activity level, and 
planning for change management. At this stage the business experts worked closely with 
the IT experts to redesign the detailed process flow in order to meet tlie needs of the blue 
print model. The team also kept track of any major changes that will arise and made plans 
for the change management. Such changes include implementation of new systems, new 
procedures, as well as new organisational responsibilities. The output of this stage is a 
detailed business process and implementation plan. 
The final stage is the actual implementation. The reengineering team decided to 
inclement the new process in phases and start with pilot sites. The team can therefore 
focus on making the pilot run success, modifying the process design, and correcting for 
errors. The experience in pilot run will also be used to modify the implementation plan 
for company-wide fan out. 
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In order to achieve standardization, and improve productivity through economy 
of scale, the new process flow introduced a regional transaction processing center in 
Hong Kong, with the operation supported by new document imaging system and 
workflow management systems. This regional center will consolidate all transaction 
processing activities whicli are previously handled by local EDP centers in different 
countries. As a result, a standard operation can be ensured. The company do not need to 
maintain separate teams in different countries to support local transaction processing, 
and can utilize one single location to support the worldwide operation. The advantage of 
Hong Kong being the highest productivity location among all local EDP centers can be 
fully exploited. The pilot run in SCB did show encouraging improvement result in terms 
of productivity index and the company has high confidence to fan out to all operations. 
4. Role of Information Technology 
Although the concept of regional hub is so single and straight-forward, this was 
not possible in the past due to cycle time constrains. In the trade finance service, the 
operation is very much document dependent. The bank need to process a variety of trade 
documents in order to complete a service transaction for the customer. This may include 
checking and validation, document collection and dispatching, and also data entry. SCB 
had set up local EDP support in each countries in order to provide fast service to 
customers. If the documents were to mail back to other countries for processing, the 
cycle time would be too long to be acceptable. Facsimile was also not a feasibility 
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solution due to security issues. Therefore, SCB chose to satisfy their customers by 
providing local transaction processing support, although it traded off some productivity. 
With the emerge of powerful document imaging technology, the concept of 
hubbing multiple operations in a regional center become feasible. Nowadays, the 
document received in one country can be scanned into the system and the image of the 
document can be retrieved in Hong Kong immediately for further processing. Such 
technology actually removes the geographical barrier. Processing document 
electronically also has great advantage over traditional handling by hard copy. Besides 
environmental protection, this allows concurrent processing of the same document and 
therefore changing serial processing into parallel processing. Internal mailing of hard 
copy documents are no longer needed. 
However, the reengineered process required greater processing power as well as 
greater bandwidth in the communication，due to the need for image processing. As of 
now, there are still some problems with hubbing transaction processing in some 
countries where there is inadequate teleconimimication infrastructure. Again, this 
reflects that new process designs may not be feasible without appropriate information 
technology. 
5. Results 
The initial implementation has resulted in improvement of productivity of almost 
50%, as well as a highly discipline work process through the use of workflow 
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management system. This provides the environment for high quality and consistent 
service to their customers. In the past, the work assignments and control was done by the 
supervisors. This is largely a manual process which may have error and not efficient 
enough. It also creates a habit for the employees to rely on their supervisor for work 
assignment. With workflow management system, the computer automatically route jobs 
to the appropriate person according to predefined process flow, authority levels, and 
status ofthe transaction. It can also provide reports to the supervisors on completion 
status of jobs so that delays can be corrected as early as possible. This greatly improve 
the process control in the delivery of service, and hence build in the quality in the service 
provided. It reduces tlie workload on the supervisors in terms of work assignments, and 
provides management tools for the supervisor to take appropriate actions. The employee 
is now responsible for cleaning up his/her own "work queue" and tlie sense of 
responsibility and empowerment can be created. 
6. Lesson Learned 
6.1 Use consultant effectively 
Use of consultant is very helpful. The consultant can act as a facilitator in the 
reengineering process, and provide input in the BPR methodology, and the experience in 
other con^) aides. 
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6.2 Develop cross functional teamwork 
A good team structure is essential for successful implementation of the project. 
In SCB case, they used a cross functional team that consists of a full time project leader, 
and dedicated representatives from business functions. Members should be senior 
enough to decide on major structural changes. 
6.3 Define process vision clearly 
BPR projects must be driven by business function, with a clear process vision and 
business strategy. Early involvement of IT experts is necessary. SCB has started the 
project with a clear business vision and they view IT as a major enabling factor in the 
BPR effort. 
6.4 Manage change effectively 
Change management should not be neglected in the reengineering team. In the 
SCB experience, the change management is formally planned and activities including 
training, commuiiication, and motivation can be better co-ordinated with the overall 
reengineering effort. 
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6.5 Challenge old assumptions 
A company needs to constantly challenge the old assumptions and constrains in 
their business process. Emergency of new technology may render these assumptions and 





Business process reengineering (BPR) is an approach to dramatically improving 
the performance of a company. The focus is on critical business processes, and the 
approach involves fundamental rethinking and radical redesigning. According to our 
survey, only seven of the 32 Hong Kong con^janies under study have achieved quantum 
leaps in performance by restructuring the organization around business processes rather 
than functional lines. However, all ofthe con^panies which have successfiil experience of 
implementing BPR agree that information technology (IT) has become a fundamental 
enabler. 
88% ofthe respondents in our survey agree that radical rather than incremental 
changes are now necessary in regaining their conqjetitive edge. 77% of the respondents 
mention "good customer services" as the most important business initiative and BPR can 
integrate many fragmented and specialized responsibilities which can then be handed 
over to individuals or small teams. These individuals or small teams can then serve 
customers by monitoring and acting across traditional boundaries. 
The experiences ofthe interviewees in our detail case studies can be summarized 
as follows : in order to maximize the benefits from BPR, several critical success factors 
should be kept in mind. First of all, the unequivocal support of top management and the 
presence of a project champion are essential if the changes are to be effectively 
implemented. 
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Secondly, IS professionals must also assume new roles. Many BPR efforts make 
use of information technologies, knowledge-based or expert systems, document imaging 
and wide-area networks, which are new to the organisation. Sufficient technical 
expertise must be internally available or externally contracted in order to assure the 
smooth assimilation of advanced technologies. Information systems, rather than merely 
automating existing business methods within a single department, must now support 
redesigned processes that are likely to span across functional areas. • 
Thirdly, the need for concurrent management of technological and human change 
are highlighted by socio-technical design principles. Although the reengineered process 
may give a lot of benefits to the firm, sufficient communication must be provided to the 
staff before implementation. It is because many people fear changes. Therefore, an 
organisation should make sure that all staff understand the purpose of the transformation 
before its in^lementation begins. Evaluation and reward structures should encourage 
support for such changes. 
The last but not the least, training support is also important. The company should 
provide sufficient training to the staff for working with the new system. This will not only 
reduce their fears to changes but also increase their confidence. Thus, both 
communication and training must be well planned before the new system is to be 
implemented. 
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On the whole, Hong Kong is an information-intensive marketplace, especially 
with respect to financial services. As global conqjetition increases and local living 
standards improve, people in the territory have come to expect progressively faster and 
higher quality service. In order to stay competitive, many Hong Kong companies will 
upgrade their internal operations through BPR. Advances in information technologies 
have invalidated much of the conventional wisdom about management, and BPR has 
become more popular in the last few years than before. Many companies in Hong Kong 
have dramatically and rapidly irr^roved their operational performance by following an 
integrated approach to process redesign. Overall speaking, new organisational designs 
should be predicated on business needs which are related to marketplace realities as well 




From our survey and case studies, it can be confirmed that information 
technology is a key enabler to the reengineering efforts. The advances in information 
technology during the last couple of decades have opened up a lot of opportunities to 
devise innovative ways to develop and deliver products which better serve the customers 
needs，and to create much effective and efficient operations that essentially overcome the 
geographical and organisational barriers. Such opportunities are not yet fully captured 
and com^ames that can seize them fast enough will definitely have the advantage over 
their conqjetitors. In the followiiig sections, we will make recommendations to 
companies which are planning for business process reengineering. These 
recommendations are organized to shed light on the following aspect of reengineering, 
namely (1) how the reengineering efforts can be better managed, (2) how information 
technology can be used to transform critical business processes, and to facilitate the 
reengineering efforts and increase the chance of success. 
1. Managing the BPR Efforts 
Companies that are successful in reengineering usually excel in four major areas: 
First, change management; second, organisation and groundwork to carry out the 
project; third, focused process vision; last but not least, design and inqjlementation of the 
selected business process. 
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1.1 Change management 
When a company plans to change the work processes it has to consider the 
impact such changes will have on those who perform the work. Therefore, formal effort 
is needed to handle massive changes in business policies or practices. In the very 
beginning an extremely compelling need to change should be clearly recognized and 
articulated. Once the change has started, persistent support at the executive level should 
be maintained, and clear objectives should be stated to instill a commitment across the 
entire organisation. In view of this, a chaiige management team should be formed to 
carefiilly plan for the publication and training support, the utilization of human and 
capital resources, and to work out an contingency plan. Regular commuiiication within 
the entire organization should be maintained to ensure understanding by and 
participation from all people involved. 
1.2 Organisation and groundwork 
Well organizaed top-notch teams should be set up to cover at least three major 
levels : Executive sponsorship, senior management directions and high level decision 
making, and cross functional reengineering work. The inclusion of external facilitators or 
consultants into the teams can be beneficial. Apart from pro\iding a structured 
reengineering framework and training on tools and techniques, an external consultant 
can encourage team members to think "out-of-the-box" and challenge the improvement 
suggestions. The company's own language and culture can be incorporated into the 
broad parameters of the consultant's approach. 
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1.3 Focused process visionmg 
In formulating a process vision, it is important to link the reengineering goals to 
the business strategy, and to pay attention to the needs ofthe customers. The critical 
business processes should be selected and reengineering efforts should be focused on 
such processes. A process vision must be developed for each of these processes. This 
process vision should characterize the new process by its attributes, which in turn 
suggests how the process improvements will be carried out. It should describe the new 
process' capabilities as well as the expected performance improvement in terms of time, 
quality, cost, and service. It should also give details on how the new process will support 
the corporate strategy, and liow it will respond to the customers and to the conqjetitive 
challenge. 
1.4 Design and implementation 
la the detail design and ircqplementation the conq)aiiy normally need to 
restructure the BPR team from a body at an executive steering committee level to one at 
an expert working level. Different sub-teams may be required to work on different 
aspects ofthe selected process. The reengineering teams should be cross-functional in 
nature, and should embrace all the necessary skills and background knowledge needed 
for the project. With the process vision as their guidance, the reengineering teams is 
responsible for coming up with detail as-is understanding of the processes to be 
reengineered and redesigning the processes. The teams also need to choose and develop 
76 
the right metrics for measuring process performance. In order to have successful 
implementation, risk analysis should be performed to understand risks such as disruption 
of on-going business during reengineering, and resistance to change. Contingency plans 
should be worked out to handle unfavorable situations. Moreover, continuous reviews 
and improvement programmes after the implemention of major changes should be 
planned. 
2. Using IT to Enable New Process Design 
Although the specific use of IT is dependent upon the process to be reengineered 
and tke specific circumstances ofthe conqjany, it is possible to outline several basic ways 
that a company can pursue to effectively apply IT to bring about process change. 
2.1 Customer-service-focus 
External customer should drive how information technology is used. The 
reengineering effort should be owned by senior executives and seen as customer-
service-focused rather than IT-focused, even though the project may require substantial 
change to the IT infrastructure. Opportunities for employing IT in process design can be 
researched in terms of application to specific processes. Experiences of other firms can 
be valuable reference for the process redesign. 
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2.2 Business-applications-oriented 
The capabilities of IT should be understood in terms of application to common 
business problems instead of a single technology. Rather than discussing relational 
database technology, for example, a con^any should consider such common 
applications as MRPH or customer relationship database. When a company is analyzing 
a major process, it is helpful to firstly construct a relevant set of business applications, 
and then identify the underlying technologies that enable such applications. The current 
capabilities and future potentials should be understood as well. 
2.3 Facilitating BPR effort with IT 
IT serves not only in enabling new process design, but also in facilitating the BPR 
effort. Innovative use of IT in this aspect can help the corcqpany inqjrove teamwork, 
better understand the process to be reengineered, and better coordinate the BPR project. 
(a) Improving teamwork 
New softwares such as "Groupware" whicli provide functions and 
services supporting the collaborative activities of work groups can be used. This 
will inqjrove the effectiveness of the work group by establishing electronic links 
among its members. 
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(b) Inqjroving process understanding 
There are graphical softwares which can facilitate the process mapping 
exercise in a BPR project. The advent of simulation and modeling softwares 
create new opportunities in facilitating companies to analyze and predict the 
performance of process models. 
(c) In^proving project management 
Project management softwares facilitate the analysis of ongoing project 
management and sdieduling developments. Proper use of these tools can greatly 
enhance a manager's ability to control a large BPR project and to address 
contingencies in a timely and effective manner. 
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APPENDIX A: QUESTIONNAIRE 
This is a survey conducted by the Chinese University of Hong Kong. The purpose is to understand the ： 
application of information technology in Hong Kong companies especially in the area of business 
process improvement. The information you provide will remain confidential. We thank you for your time 
and co-operation in completing this survey. ; 
1. Please put a / next to the phrase that best describe the core business of your company : 
Manufacturing sector 
• Chemicals • Clothing • Electrical appliance 
• Electronics • Food and beverages • Jewellery 
• Machineries • Metal products • Optical goods 
• Pharmaceutical • Plastics • Textiles 
• Toys • Watches and clocks 
Other sectors 
• Agriculture, fishing & mining • Construction • Electricity, gas & water 
• Wholesale and retail trades • Import/exprt trades • Restaurant and hotels 
• Financing • Insurance • Business services 
• Transport • Storage • Communication 
• Printing and publishing • Real estate • Personal services 
• Social services 
• Others (please specify : ) 
2. Your company has been establised in Hong Kong for years. 
3. Please indicate the number offacilites operated by your company in the following locations (please 
provide numbers : 
Hong Kong Mainland China Other Asian countries Others 
4. The total number of employees in your company is . 
Number of employees working in Hong Kong is . 
Number of employees working in overseas subsidiaries is . 
5. Which ofthe following would best describe the organisational structure of your company 
口 Functional departments 
• Product groups 
• Geographical areas 
• Market segments 
口 Customer segments 
口 Others (Please specify: ) 
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6. Which of the following would best describe the decision making style of your company 
• Centralised • De-centralised 
7. Which of the following would best describe the management style of your company 
• Western • Japanese • Chinese 
• Others (please specify : ) 
8. Please rank the relative importance of the following business initiatives to your company 
( 1 = Most important, and so on. 6= Least important) 
Good customer service Short cycle time Low cost 
Flexibility High Quality Product leadership 
9. Which of the following would best describe the change strategy in your company 
• Maintaining status quo 
• Sporadic, ad hoc improvement projects at operational level 
• Continuous, incremental improvement organisation-wise 
• Focused organisational restructuring 
• Fundamental and drastical redesign of key business processes 
• Others (please specify ) 
10. Which of the following would best describe the motive of change in your company 
• We are market leader but change is needed to maintain competitive advantages 
• We are positioning ourselves to become market leader in future 
• We are seeing problem in some areas and need changes to revert the trend 
口 We are in deep trouble and must change to survive 
11 • Total investment and expense in information technology is approximately % of annual 
sales. 
12. Total number of employees working in information technology (or equivalent function) is . 
13. What kind of computing and communication tools are currently employed by your company ？ 
Extensively Rather Available, 
used by most commonly but limited Not 
employees used access used 
Mainframe computers • • • • 
Engineering workstations • • • • 
Mini computers • • • • 
Desktop computers • • • • 
Portable computers • • • • 
Local area networks (LAN) • • • • 
Across-country telecom networks • • • • 
Mobile data communications • • • • 
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14. The list below are some generic business processes. Please indicate the relative importance of each 
item to the successful operation of your company. (Please / not more than 2 “Most critical") 
Most ^ ^ Least 
Critical Important 
Research and new product/service development 0 • • Q 
Engineering and product design • • • • 
Manufacturing • • • • 
Logistic and delivery • • • • 
Marketing • • • • 
Sales and order fuMllment • • • • 
Post sales services • • • • 
Planning and Budgeting • • • • 
Others ( ; ； ) • Q • 
15. Is there any process reengineering effort in one or more of the following areas ？ 
Completed Working Planning None 
Research and new product/service development • • • • 
Engineering and product design • • • • 
Manufacturing • • • • 
Logistic and delivery • • • • 
Marketing • • • • 
Sales and order fulfillment • • • • 
Post sales services • • • o 
Planning and Budgeting • • • • 
Others ( ) • 口 口 
16. Please rank the relative importance of the following factors that contribute to the success of process 
reengineering in your company. (1 = Most important, and so on. 8 ^ Least important) 
Please identify at least three most important factors. 
Information technology 
Cross functional teams 
Empowered workforce 
Strong project leadership 
Top management direction and involvement 
Working level participation 
Clear process vision on how the future process will be 
Others ( ) 
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17. Please name one example of process reengineering project in your company, preferably one in a 
critical or very important business process. 
18. What is the improvement objective(s) and result obtained in the above reengineering project ？ 
19. The following are key activities in process reengineering. Please indicate the information technology 
that your company has used or will be using in the above project to enable or facilitate each activity. 
If your company has not perform such activity, or has no plan to do such activity, please fill "N/A" in 
t h e ( ) . ‘ 
Used/ Not 
plan to use applicable unknown 
(a) Identifying and selecting processes for redesign 
Graphical process flow charting • • • 
Generation and processing of organisational survey • • • 
Modeling and simulating process flow • • • 
Others (_ ) • 
(b) Identify enablers for new process design 
Strategic application databases (generic and • • • 
case-based) 
Technology trend databases • • • 
Desktop graphics tools for portrayal of information • • • 
Others ( J 口 
(c) Defining business strategy and process vision 
Executive Information Systems 口 • • 
Text storage and retrieval technologies for • • • 
collecting information from various sources 
Computer conferencing technology • • • 
Others ( ) 
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(d) Understanding the structure and flow ofthe current process 
Graphical documentation tools • • • 
Process modeling tools • • • 
Others ( ) • 
(e) Designing and prototyping of new process 
Computer-aided-software-engineering (CASE) • • • 
tools for information system design 
Simulation tools • • • 
Others ( ) • 
(f) Implementing the process and associated systems 
Project management tools • • • 
Object-oriented system design and programming • • • 
Others ( ) • 
(g) Communicating ongoing results and building commitments at each steps 
Project management tools • • • 
Communication technologies (eg Electronic mail, • 口 口 
voice mail, conferencing, etc.) 
Others ( ) • 
20. The following are application examples of information technology to enable change of specific 
business process. Please indicate the technology that your company has used to improve the "business 
process, as identified in question number 17. Please put "N/A" in ( ) if that process is not applicable 
in your example. 
Used/ Not 
plan to use applicable Unknown 
Research and new product/service development 
Computer based modeling and analysis • • • 
Computer based field trial and communication • • • 
of results 
Tracking and project management systems • • • 
Others ( ) 口 
Engineering and product design 
• Computer Aided Design (CAD) • • 口 
Integrated design database • • • 
Standard component database • • • 
Design-for-manufaoturability expert system • • 口 
Component performance history database • • • 
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Conferencing systems across design function • 口 • 
and among design, manufacturing and sales 
Others ( ) 口 
Manufacturing 
Linkage to sales systems for build to order • • • 
Real time systems for custom configuration • • • 
and delivery commitment 
Material and inventory management systems • • 口 
(e.g. MRPII systems) 
Robotics • • • 
Diagnostic systems for maintenance • • 口 
Qaulity and performance information • • 口 
Others ( ) • 
Logistic and delivery 
Electronic Data Interchange (EDI) • • • 
Configuration systems • • • 
Shipment and location tracking systems • • • 
Information exchange with suppliers and customers • • • 
Others ( ) • 
Marketing 
Customer relationship database • • • 
Point-Of-Sale system • • • 
Expert system for data and trend analysis • • • 
Statistical modeling • • • 
Close linkage to external marketing firms • • • 
Others ( ) 口 
Sales and order fulfillment 
Prospect tracking and management system • • • 
Portable sales force automation system • • • 
Portable networking for field and customer • • • 
site communication 
Customer site workstation for order entry • • 口 
and status checking 
Electronic Data Interchange between firms • • • 
Expert systems for configuration, and pricing • • • 
Predictive modeling for continuous product • • • 
replenishment 
Integrated customer, product, and production • • • 
database 
Others ( ) 
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Post sales services 
Real time, on-site service delivery through • • • 
portable workstations 
Individual service approach supported by • • • 
customer database 
Service personnel location monitoring • • • 
Portable communication devices • • Q 
Service diagnostic expert systems • • 口 
Others ( J • 
Planning and Budgeting 
Computer based simulation tools • • • 
Electronic conferencing • • [J 
Group Decision Support System • • q 
Electronic transmission of planning documents • • 口 
Others ( ) Q 
21. If your company has used information technology to enable changes in process other than any ofthe 
above, please specify : 
Process changed Information Technology used 
22. In your example, how information technology has contributed to the success of process 
improvement ？ 
Strongly Not Cannot 
Agree Agree Agree Conclude 
Eliminate human l^our from the process • • • • 
Provide process information for better understanding • • • , • 
Change process sequence, or enable parallelism • • • • 
Closely monitoring process status and objects • • • • 
Improve analysis of information and decision making • • • • 
Co-ordination of processes across distant areas • • • • 
Integrate and co-ordinate among tasks and processes • • • • 
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Capturing and distributing expert knowledge across • • • • 
entire firm 
Eliminating intermediaries from the process • • • • 
Others ( 口 口 
- ) 
23. Please rate the importance of the following factors in selecting information technology in process 
reengineering projects : 
Most Least 
Critical Important 
Low Cost • • • • 
Ease of Use • U • • 
Readily available • • 口 • 
State-of-the-art technology • • • • 
Proven technology • • • • 
Technical support (internal & external) • • • • 
Others ( • • 口 
) 
- -The End, Thank you — 
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